Uric Acid Is Protective After Cerebral Ischemia/Reperfusion in Hyperglycemic Mice.
Hyperglycemia at stroke onset is associated with poor long-term clinical outcome in numerous studies. Hyperglycemia induces intracellular acidosis, lipid peroxidation, and peroxynitrite production resulting in the generation of oxidative and nitrosative stress in the ischemic tissue. Here, we studied the effects of acute hyperglycemia on in vivo intercellular adhesion molecule-1 (ICAM-1) expression, neutrophil recruitment, and brain damage after ischemia/reperfusion in mice and tested whether the natural antioxidant uric acid was protective. Hyperglycemia was induced by i.p. administration of dextrose 45 min before transient occlusion of the middle cerebral artery. Magnetic resonance imaging (MRI) was performed at 24 h to measure lesion volume. A group of normoglycemic and hyperglycemic mice received an i.v. injection of micron-sized particles of iron oxide (MPIOs), conjugated with either anti-ICAM-1 antibody or control IgG, followed by T2*w MRI. Neutrophil infiltration was studied by immunofluorescence and flow cytometry. A group of hyperglycemic mice received an i.v. infusion of uric acid (16 mg/kg) or the vehicle starting after 45 min of reperfusion. ICAM-1-targeted MPIOs induced significantly larger MRI contrast-enhancing effects in the ischemic brain of hyperglycemic mice, which also showed more infiltrating neutrophils and larger lesions than normoglycemic mice. Uric acid reduced infarct volume in hyperglycemic mice but it did not prevent vascular ICAM-1 upregulation and did not significantly reduce the number of neutrophils in the ischemic brain tissue. In conclusion, hyperglycemia enhances stroke-induced vascular ICAM-1 and neutrophil infiltration and exacerbates the brain lesion. Uric acid reduces the lesion size after ischemia/reperfusion in hyperglycemic mice.